A chemical study of the bark of Sapium hippomane (Euphorbiaceae), obtained in the parish of St. John, Barbados, led to the isolation of two new phorbol esters (1 and 2), in addition to the known compound 4-deoxyphorbol (3). Compounds 1 and 2 were C-4 epimers, with a tigliane-type skeleton possessing C 5 esters at C-12 and C-13. Chromatographic methods were utilized to separate the compounds and their structures determined through interpretation of physical data.
Compound 1 was isolated as a pale yellow gum, which had the molecular formula C 30 H 42 O 7 , on the basis of HREIMS. An IR spectrum had bands attributable to hydroxyl (3384 cm -1 ) and carbonyl (1712 cm -1 ) functionalities. The 1 H NMR spectrum showed resonances, which were characteristic of a typical 4-deoxyphorbol ester. There were eight methyl groups resonating at δ 1.84 (H 3 -5'), 1.81 (H 3 -4'), 1.73 (H 3 -19), 1.24 (H 3 -16), 1.21 (H 3 -17), 1.14 (H 3 -5''), 0.94 (H 3 -4'') and 0.91 (H 3 -18); in addition to three olefinic protons, which resonated at δ 7.56 (br s, H-1), 5.55 (br d, J = 4. 4 Hz, H-7) and C-3 C-4, C-6, C-7, C-10, C-20 
26. to 2''-methylbutanoyl and tiglate groups, respectively. The tiglate group was located at C-12 based on the HMBC correlation between the oxymethine proton at δ 5.47 (d, J = 9.6 Hz, H-12) and the carbonyl carbon at 167.4 (C-1'), while the 2''-methylbutanoyl group was situated at C-13 based on the characteristic downfield chemical shift of C-13 from δ 61.9 to 65.0 as in 4-deoxyphorbol (3). The NOE spectrum showed correlation between 9-OH and H-10 and H-18 which confirmed the α-orientation of H-10 while NOE correlations between H-4 and H-8 indicated that H-4 had a β-orientation. The structure of compound 1 was therefore characterized as 12-O-
Compound 2 was also isolated as a pale yellow gum, and had the same molecular formula C 30 H 42 O 7 , as compound 1. The 1 H and 13 C spectra of both compounds were similar, however, there were distinct differences in some of the 1 H chemical shifts, the most outstanding being H-1, H-5, H-7 and H-10. The NOE spectrum showed correlation between H-4 and H-10, as well as the notable absence of correlation between H-4 and H-8. This indicated that compound 2 was the C-4 epimer of compound 1. The structure of compound 2 was therefore 12
Experimental
General Experimental Procedures: Optical rotations were obtained on a Perkin-Elmer 341 polarimeter. The UV spectra were acquired on a Hewlett-Packard 8452A diode array spectrometer, while the IR spectra were acquired on a Nexus 670 FT-IR spectrometer. NMR spectra were recorded on a Varian Unity 500 MHz spectrometer in CDCl 3 with TMS as an internal standard. All high-and low-resolution MS data were recorded on a Micromass 70-250S mass spectrometer. Flash chromatography was performed on Merck silica gel. The melting points were obtained from a Fischer Scientific melting point apparatus. HPLC separations were performed on a Dychrom LC-918 recycling preparative HPLC system on a Shodex Asahipak GS-320 20G column using MeOH as mobile phase.
Phorbol esters from
Plant Material: The bark of Sapium hippomane was obtained from a single tree located in the parish of St. John, Barbados. Professor S. Carrington, of the University of the West Indies identified the species.
Extraction and Isolation:
The bark (2.85 kg) of S. hippomane was extracted using MeOH (5.5 L) to give a green-brown gum (7.6 g) after the solvent was removed under reduced pressure. The extract was triturated with EtOAc (2.2 L) to give a dark green extract (3.26 g). The EtOAc extract was chromatographed on Si gel with hexane/acetone (85:15) followed by EtOAc then MeOH resulting in fifty-four fractions. Similar fractions were pooled to give six major fractions. Recycling HPLC was performed on fraction 4 using MeOH as mobile phase to give compounds 1 (32.0 mg), 2 (3.3 mg) and 3 (50.2 mg). A sample of compound 3 (7.0 mg) was acetylated overnight with Ac 2 O/ pyridine (0.5 mL each) to give the triacetate, 3a (7.6 mg) after removal of the solvents. UV λ max (MeOH) (log ε): 214 nm (3.85). 
12-O-[2'-Methyl-2'-butenoyl]-13-O-[2''-methylbutanoyl]-4-deoxyphorbol

